This article analyses the development of economic growth in Brazil in terms of capital accumulation, following the Marxist approach. The aim is to identify the relationship between the two processes, looking at the profit rate, which along with investment effort determines productive investment. In turn, this one affects the capital-labour ratio and labour productivity. Both, with the addition of the price ratio, determine the productivity of capital, a key variable in understanding the accumulation process in Brazil. Using the period 1950-2008 allows comparing two phases in the Brazilian economy, the period of substitutive industrialisation and the neoliberal phase, all from the perspective of the relationship between the aforementioned variables.
INTRODUCTION
The purpose of this article is to analyse the growth process in Brazil between 1950 and 2008 using the dynamics of capital accumulation. It draws on Marxist economic theory, whose core lies in the labour theory of value (LTV). The study is performed by estimating two main categories: i) the rate of profit, the foundation of investment, and ii) the productivity of capital, looking at the way in which these variables are related at different stages of economic reproduction. 1950-2008 was chosen because an official series of data on capital stock (see IPEA data) was available for this period and this is the fundamental variable in the analysis. In addition, selecting this period makes sense in economic terms given that it allows for a comparison between two different phases of economic policy and development.
The more specific objective is to analyse the type of relationship between GDP and investment (gross fixed capital formation, GFCF), reflected in the capital stock.
1 This is achieved by taking the aforementioned theoretical approach, based on the LTV. It suggests that economic growth ultimately depends on the rate of investment, which in turn is related to the profitability of capital, the driving force of capitalist production. In other words, capital accumulation and the productive investment of a portion of the profit obtained is the main element behind the process of economic growth (Harris, 1978) . The accumulation, on the other hand, represents the rate at which a country increases its stock of productive capital. In Brazil, this analysis is particularly relevant given its status as an underdeveloped economy, being part of what could be described as the semi-periphery.
The literature on this issue focuses mainly on the investment flow, emphasizing the cost of the fixed capital formation (IEDI, 2007) , that Carneiro (2007) relates with the economic structure. In the case of studies using the growth of the fixed capital stock and the profit rate, there is an extensive literature largely supporting the idea of a profitsqueeze through finance (see, among others, Gonçalves, 2006 , Bruno, 2007 Bruno et al, 2009 , Medialdea, 2010 . This line of analysis gives a central role to finance so as to negatively influence the path of capital accumulation, profitability and thus industrialization. It is the so-called financialisation or the finance-dominated
THEORETICAL ASPECTS
In this section I address the theoretical foundations of the relationship between capital accumulation and economic growth. First, in abstract terms through the capitalist mode of production (CMP), and second by highlighting some specific issues relating to underdeveloped economies given their role in the world economy.
Profitability, accumulation and economic growth
Generally speaking, economic growth refers to an increase in gross domestic product (GDP = Y), which we mainly explain through the accumulation of capital, as a social relationship for the purpose of valorisation. Roughly, the causality is {profitability → accumulation → growth}, although this contains significant reciprocities that make the analysis more complex.
The importance we attach to investment is due to the fact that it determines, or at least largely conditions, the other components of aggregate demand. In a closed economy, spending is divided between consumption (C) and investment (I), so that Y= C+I.
Household consumption depends on the wage income received by workers (W, or variable capital 'v'), resulting from the level of employment (L) and productivity (π).
From the perspective of capital, the expenditure to hire workers is one of the elements of investment spending, together with the elements of constant capital (see Mateo, 2011; Shaikh, 1990) . Both are related, by means of the different expressions, to what Marx (1867) called 'the composition of capital', which we can approximate, whilst being aware of the theoretical controversies, using the capital-labour (K/L) ratio, capital-wages (K/v) and the productivity of capital or the inverse of the capital-output ratio (Y/K). Conceptually, production precedes consumption as it allows for the creation and expansion of the domestic market. This is because investment, unlike consumption, is the mechanism for increasing productivity and reducing production costs. 4 This central role for investment is reflected in the way it determines the economic cycles (Astarita, 2010) . Ultimately, recessions occur because of falling investment demand, in turn explained by insufficient profitability.
The rate of capital accumulation is the amount of gross investment (I G ) per unit of gross fixed capital stock (K= K GF ). It indicates the rate of progress in the accumulation or growth of capital. It can be represented in terms of the rate of profit (r) and the investment effort (ie f ), understood as the mass of profits (p) that is reinvested, i.e., the rate of accumulation of profits (I G /p).
The 'investor limit' (following Shaikh, 2000) is defined by the accumulation of all the mass of profit, that is, when ie f =1. Therefore, the key determinant of investment is profitability, but this can vary depending on the aforementioned reinvestment of profits.
Under the profitability term, we can refer to both 'p', indicating the purchasing power of corporate profit, as well as the ratio r = p/K, which represents business profit over the stock of capital. The latter can be expressed as:
The profit rate 'r' depends on i) the capital-output ratio or capital productivity (PK), 5 and ii) the profit-share (β), representing the part of the working day accounting for surplus labour. The importance of this equation, however, is the causality derived from the Marxist concept of the accumulation process, together with the limits of the distributive dimension. 6 Indeed, economic reproduction is carried out by increasing the stock of capital, as reflected in the trend for capital-intensive technological change, or the progressive mechanisation of production. This mechanisation, whose key variable is 5 For a clarification of our interpretation of this term, because of the controversies raised in the field of Marxist economics, please see the annex. 6 In other words, the sphere of the technology of production, which implies a secular increase in K/L, has an essentially social content because it responds to the basic purpose of capitalist production (valorization), i.e., maximising the appropriated profit given the total product.
the ratio K/L, constitutes the mechanism used to increase 'β'. As β ≤ 1, we look at the productivity of capital (PK= Y/K).
The ratio Y/K is 'a basic determinant of unit costs with fixed capital because the amount of capital used in production determines, in turn, the consumption of fixed capital and, therefore, depreciation. ' (González and Mariña, 1992:13) . Regarding trends in profitability, the output-capital ratio or capital productivity (PK) represent the maximum profit rate (r max ) in a zero wage situation (W= 0). Under these conditions, all income would take the form of an operating surplus (p= Y), so the profit-share would be the maximum (β= 1). However, this statement is nothing more than a mathematical example taken to the limit. In theoretical terms, the LTV approach implies that surplus value is the result of the surplus labour of the worker, whose surface or empirical manifestation is seen in the business surplus, in turn reflected in various figures appearing in the National Accounts (see Shakih and Tonak, 1994) . Therefore, the business surplus requires the use of labour (L), so we always have W> 0 and β < 1.
Prioritising the productive sector over the distributive one, profitability depends mainly on PK because it incorporates two opposing but closely related effects: i) expanding the amount of value per unit of labour, which means a higher potentially appropriable income (β), but also, ii) the need to mechanise the production process in order to increase the productive capacity (K/L, and labour productivity). Thus, the rise in the K/Y ratio is the central variable in the law of the tendency of the rate of profit to fall, as it leads to a fall in effective profitability, no matter how fast business profits increase.
In short, PK depends on the relationship between labour productivity (π= Y/L) and the capital-labour ratio (mechanisation, K/L), which we represent through the productive efficiency of investment (PEI= θ), together with the ratio of the price deflators of output and capital stock (P Y /P K ), since both Y and K are expressed in constant or real terms (subscript k):
According to Marx's approach, PK follows a downward trend, unlike in the dominant economic growth theories, both neoclassical and (post) Keynesian. Ultimately, it is the growing pressure for a fall in the rate of profit that, in generating stagnation or a decline in the amount of surplus, leads to the collapse of investment; and therefore to the economic recession itself (see Mateo, 2007) .
Accumulation and underdevelopment
The analytical framework presented above, with a high degree of abstraction, must be developed further to identify the particular features of non-developed economies, as is the case with Brazil. In our analysis we give a central role to the level, structure and growth of the capital stock (K), the key to the ability to reduce costs by increasing productivity, and by extension, economic growth. In fact, the lower capital endowment is itself a structural obstacle in underdeveloped economies (Medialdea, 2012) .
The capital accumulation process in these economies share a number of features: i) a reduced level of capital stock; ii) a dependence on importing the means of production, as well as some of the consumption goods for workers, and luxury ones for the upper classes, or in other words, the elements of constant and variable capital; iii) a lower surplus-production capacity to increase this stock, so there is a need to use foreign savings, creating a dependence on international finance, and therefore, iv) imbalances or sectoral and social disparities, i.e., unbalanced growth between different segments of the economy and highly regressive income distribution. As a consequence, the amount of wages leads to a lower working class consumption. Therefore, in analysing the accumulation process in such economies, the external sector must be taken into account in a qualitatively different way to that used for developed economies (Astarita, 2005) .
Because of the way it incorporates the external dimension into the dynamics of accumulation, the exchange rate (ER) plays a crucial role in the economic development of these societies. Since the currencies they issue are not reserve (value) currencies on a global level, the conversion of domestic (concrete) labour into global abstract labour (value) is fundamental in the analysis of reproduction. There are several consequences.
First, the causal link between profitability and investment requires the inclusion of other factors, such as expectations about monetary stability, both internal and external, along with the possibility of taking capital out of the country and the availability of international reserves, but also the economic policy of advanced countries and other circumstances of the specific moment. As a consequence, this relationship, generally much more complicated than theoretically expected, becomes even more dependent in the historical and institutional context in the case of non-developed economies.
Second, the role of the exchange rate (ER) implies a certain duality between sectors, not only in relation to the means of production (I) and labour force (consumer goods) (II), but also with tradable and non-tradable ones. The level and volatility of the ER has an impact on investment and its sectoral composition, which can lead to serious disproportionalities, with unequal levels of growth in the different sectors and in the relationship between productive investment and GDP growth. In a less productive development situation, profitability becomes more affected by the ER due to an external dependence in the production process (Astarita, 2010b) . Empirically, it means added importance for the P Y /P K ratio, which highly conditions the productivity of capital.
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Therefore, economic growth in these economies follows the basic laws of the capital accumulation process, according to the LTV. In this sense, the crucial area is the capacity to produce value, which largely explains the economic growth and the type of external integration. 9 The problem is that these increases in the investment coefficient imply falls in profitability, with a lag of two years in the first phase and one year in the second one, as will be seen later. 1950-2008 1950-62 1963-80 1983-87 1992- and 1963-80 saw differences of 2.86 and 1.26 points, which was subject to a downward trend, later stages were characterised by a paradox because during times of GDP growth, the accumulation rate is relatively low, but when there is a recession, accumulation exceeds the rate of growth of GDP. 1950 1953 1956 1959 1962 1965 1968 1971 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 1951 1954 1957 1960 1963 1966 1969 1972 1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 2008 GDP K 3 per. Mov. Avg. (GDP) 1950-1980 1980-2008 1950-62 1963-80 1983-87 1992-97 2003-08 1980-83 1987-92 1997- 
DETERMINANTS OF CAPITAL ACCUMULATION
Having analysed the dynamics of accumulation, in this section we address its determinants. We start with profitability, due to the nature of capitalist production, this being a process of valorisation, and continue with the productivity of capital because of its relationship with the rate of profit.
Profitability of capital
Following the approach of Marx (1867), the key determinant of the accumulation process is profitability. At this point it is worth looking at different dimensions of the ratio r= p/K, and thus the evolution of the mass of profits, so that we can later address their relationship with investment.
Rate and mass of profits
The calculation of different expressions of the rate of profit (Figure 3 ) clearly shows that this has declined over the period. However, the scale of the fall depends on the type of estimate. The greatest decrease was seen using the gross capital stock at current prices, which had fallen to only 36 per cent of the level in 1950, while the net stock measure is slightly higher, at 41 per cent. At constant prices, the fall is 40 and 33 per cent for gross and net stock, respectively.
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Figure 3. Capital profitability (%)
Series for the rate of profit calculated as profits (p) over the fixed capital stock in gross (Kgross) and net terms (Knet) at current (P curr) and constant prices (P cons) (%) Source: Marquetti (2012b) and IPEA data
If we analyse the rate of profit to gross stock at current prices (r), two periods can be observed, each of which must be qualified. From 1952 to 1989 it fell by 78 per cent and was followed by a period of stagnation between 1989 and 1993. After that it increased by 68 per cent. If we look at the annual average, the rate of profit falls initially at a rate of -3.81 and then increases to 3.76 AVR.
In the first period, two phases can be observed, the first from 1952 to 1963 and the second from 1973 to 1989, with AVR of -5.36 and -6.30 respectively, profitability increasing very slightly between them, a total cumulative of 19.5 per cent or 1.88 AVR.
In the second phase of recovery it can be seen that the rise is limited to the first five years (1993-7), when it increases at an AVR of 13.42, after which time it stagnates 1950 1953 1956 1959 1962 1965 1968 1971 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 p/Kgross (P curr) p/Knet (P Curr) In conclusion, in the first part of the period the level of the profit rate is substantially higher but with a marked downward trend, although the rate of increase in the surplus is favourable. From 1980, the rate of increase in the mass of profit descends and its volatility increases, while the fall in the rate of profit continues. It was from 1993, and mainly during the growth cycle from 1993 to 1997, when both the mass and rate of profit increased, during which time the first (p) was relatively constant and the second (r) saw slower growth and increased instability. This relationship between the profitability variables requires us to look at the behaviour of accumulation and the denominator of the rate of profit, the stock of capital.
Accumulation, profitability and investment effort
The rate of accumulation is shown in Figure 5 , now expressed as k= I/K, with its determinants being profitability (p/K) and the investment effort (I/p). In the early 50s 1950 1953 1956 1959 1962 1965 1968 1971 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 ARCh P cons the ratio I/K averaged 14-15 per cent, and across the whole decade it was around 11-12, 1950 1953 1956 1959 1962 1965 1968 1971 1974 1977 1980 1983 1986 1989 1992 1995 1998 1950 1953 1956 1959 1962 1965 1968 1971 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 I/K P/K I/P I/K only increased from 4.7 to 6 per cent, which implies a reduction in investment effort, losing 9 points over those years. This is one of the most important phenomena to explain, and forms the basis of the theories of financialisation.
11 Is there such a disconnection between profitability and capital accumulation? A long-term analysis shows, however, the uniqueness of the previous period ( Figure 6 ). Indeed, the key point appears to be not the behaviour of the rate of accumulation in the neoliberal period, in fact close to the rate of profit, but rather the profile of the investment effort. The intensification of the process of accumulation observed from the late 1960s to the middle of the following decade (the 'Brazilian miracle' and beyond) was based on a rate of profit that managed to halt its decline through an increase in the invested profit, so boosting the rate of accumulation. In this case, it should be considered the use of idle capacity created during the years 1963 to 1967, the wage restraint of the dictatorship government, the tax measures in favor of higher income groups under the reform of the Castello government and external and internal conditions favorable to inflows of foreign capital (see Bonelli, 2005; Hermann, 2011) , but also the degree to which the profits of the main corporations were secured by the ISI strategy.
As explained by Saad-Filho and Mollo (2002: 116) , the economic policy "facilitated the adoption of rigid mark-up pricing rules by the leading firms", protecting its income from workers demand "or adverse fluctuations in the level of activity, which may have protected investment in certain key industries". 12 So, the reduction in this investment effort, seen later in the 1990s, constitutes a return to historically normal levels in terms of the time horizon shown, hence the increase in profitability does not correspond to a similar expansion in accumulation. In other words, the long term perspective clarifies that discrepancy in the relationship between profitability and accumulation during the 1990s.
11. In this paper, however, the different forms assumed by the business surplus are not addressed, although this is certainly a field of analysis on which work could be done to clarify the causality and the role of finance in profitability and accumulation, as it was mentioned in the introduction. 12 But in doing so, the economy was made vulnerable to inflation, as in fact it revealed how the contradictions of the accumulation process were to be manifested. In this sense, the kind of neoliberal and finance-dependent restructuring was a by-product of these traits. See Saad-Filho and Mollo (2002).
Technology, capital and product
We saw above (section II.1) that the rate of profit depends on the productivity of capital and the profit share. In this section we analyse the first variable, starting with its determinants (the productive efficiency of investment and relative prices) and then examining its history.
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Productive efficiency of investment and relative prices
The pattern for the capital-labour ratio (K/L) is instructive in relation to the There is also another aspect to examine when analysing the relationship between accumulation and productivity. A sectoral breakdown (Table 3 ) allows us to see that the most dynamic sector over the last decade was farming, whose productivity grew by over 1950 1953 1956 1959 1962 1965 1968 1971 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007
5 per cent annually. 14 In the import substitution stage, the evolution of changes in production was spread across the extractive sectors, such as manufacturing, mining, public utilities, transportation, etc., with services being relatively more backward, and the agricultural sector being somewhere in between. However, over the next three decades manufacturing, transport, construction and services experienced significant setbacks. Table 3 . Average annual growth rates of labour productivity by sector Such a poor performance for industry in productive terms, especially that seen for manufacturing, is one of the critical features of the accumulation process in Brazil, and by extension, of its economic growth patterns (see Feijó and Lamonica, 2012) . This sector is the one that contributes most to spreading technological progress, and presents more upward and downward links with other sectors. 15 In addition, the sectors that are more intensive in terms of scale and technological content are the ones that experience a greater setback, precisely those that provide the necessary inputs for the production of 14 If we consider the post-1980 period, we refer to the specific branches of a primary export insertion in the world economy (farming and mining), and non-tradable ones such as water, gas and electricity services. The average growth exceeds 4 per cent, while the rest experience a fall. 15 Gonçalves (2011) highlights the fall in the share of the Brazilian transformation industry in the global value-added of this sector, from 2.5 in 1990-9 to 2.3 per cent in 2000-7, while its relative GDP remains stable. intermediate goods, and that demand more skilled labour, while there was growth in the sectors related to natural resources (Feijó and Lamonica, 2012) .
Periods AGR MIN MAN AGE CON THR TRA FIRE SER TOT
Although it is not the purpose of this article to analyse the causes of this reconfiguration, it is worth noting that it is not due to the greater productive development of the manufacturing industry, as it has been in advanced economies since the 1970s (Rowthorn and Ramaswamy, 1999) . Instead, this re-primarisation is the result of productivity conditions under which the integration in world capitalism occurs.
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Thus, during the 1990s, a reconfiguration of the economic structure took place in Brazil, during which the manufacturing industry lost half of its share of total GDP, from 30-35
per cent from 1972 to 1989 to around 16-18 per cent since 1995. In other words, this sector grew by between 6 and 9 AVR during the decades of import substitution, while from the 1980s the maximum is the 2 per cent reached in the 2000s.
In this sense, but from another perspective, the Brazilian economy has experienced some changes that can be approximated using different price deflators (Table 4 and Figure 8 ). Until 1989 capital goods were becoming more expensive in relation to products, with some exceptions, although this did not impede an intense phase of accumulation. Later, P K /P Y descended, but it exceeded the level seen before 1980. 17 The rise of this ratio (P K /P Y ) has brought with it an increased share of investment in GDP at current prices that does not have a corresponding rise at constant prices, especially in the period 1985-1992, and mainly with the rate of increase of the stock of capital at constant prices. In other words, it appears that the increase in I/GDP at current prices compared to the same figure but in real terms is rooted in the price effect derived from the higher prices of capital goods. It seems obvious that relative prices and the dynamics of accumulation have divergent paths.
16 In any case, the role we attribute to industry is simply a corollary of the role assigned in the introductory section to the stock of capital, which results in a certain type of subordinate and dependent external insertion. 17 The study by IEDI (2007) shows that if we compare Brazil to other countries, whether developed, emerging or underdeveloped, and across different continents (including Latin America), the relative price index of capital formation is substantially higher in Brazil. In this sense, for Bacha and Bonelli (2004) the rise of the relative price of investment in Brazil is somewhat anomalous compared to other economies. Table 4 . Average rates of change in price deflators of the capital stock and the product (P K /P Y )
Figure 8. Investment and relative prices
Notes. Rate of investment in % (I/GDP) at current (P curr) and constant prices (P cons); relative prices: ratio of price deflator to gross fixed capital formation with respect to GDP (PK/PY), all of them expressed in index 1950= 100 (left); K (P cons): rate of growth of capital stock at constant prices (%) (right) Source: IPEA data
The figures in Table 4 show that the process of intense accumulation in 1950-80 occurred despite the increase in P K /P Y , the mid-1960s recession even coinciding with a decrease in the price ratio . In addition, the intensification of accumulation in Brazil causes (or implies) such relative price increases, and also a greater increase in labour productivity than mechanisation. In contrast, the level of GDP growth is lower during the 1990s despite having the advantage of the fall in P K /P Y . In other words, the relative fall in the prices of capital goods over the past two decades has not brought about a truly significant recovery in real investment, probably because they are still at a 1950-89 2.28 1954-57 -2.62 1950-63 2.85 1963-66 -6.13 1966-82 2.07 1984-86 -4.05 1986-89 14.82 1989-98 -4.36 1998-02 3.45 1989-91 -12.24 1993-98 -5.25 2003-07 -1.63 Source: IPEA data Notes. Average rates of change (%) 1950 1953 1956 1959 1962 1965 1968 1971 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 I/GDP (P curr) I/GDP (P cons) Relative prices K (P cons)
high level. The three phases of decline in the P K /P Y ratio are associated with both ways of expressing I/GDP , with an increase in I/GDP at constant prices only and finally an increase of both rates (2003-7).
It can be generally stated that the relative increase in P K is a barrier to accumulation and growth. In turn, the absolute level seems to be relevant in the light of what has happened since the 1990s, given the positive but limited impact that its decline has had on accumulation. However, the trends in relative prices and the accumulation process call into question analyses that point to the monetary dimension as the main cause.
Although the data suggest that it does play a significant role, more important are the dynamics of internal accumulation. Therefore, the result of the accumulation process must also be considered, not only in terms of relative prices, but also in terms of mechanisation and labour productivity, which we address in the next section.
The productivity of capital
As expected from the above analysis, PK fell by 68% between 1950 and 2008,
representing an AVR of -1.67. In fact, it is one of the most significant elements of Brazil's macroeconomic performance. Specifically, we believe that it is the main reason for the fall in the profit rate, which in turn slowed the accumulation process.
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We can distinguish between two separate periods, pre and post 1989 (or 1992), even considering the exception caused by the increase in PK between 1962 and 1973. During the first period PK fell by 80 per cent, before rising by 59 per cent in the second, with an AVR of 3.77 and 2.66 respectively. Figure 9 shows the comparative profile (1950=100) of PK and its determinants. 19 From 1950 to 1980 the high rate of accumulation and the continuous renovation of capital equipment (Gaulard, 2010) allowed for an increase in labour productivity, but this did not prevent a fall in capital productivity. The limited and relatively inefficient capital-goods production sector caused (although with a reciprocal relationship) both a fall in the productive efficiency of investment (θ) and a rise in the relative price deflator for capital goods. This is a result of its limited productive development in relation to its competitors and, thus, the link between high profitability and prices in a protectionist context (Bacha and Bonelli, 2004, Bonelli, 2005) . This higher level of θ in the second part of the study period may be related to several factors. First, the structural reconfiguration of the Brazilian economy mentioned before, and specifically the relative decline in the importance of manufacturing in GDP.
Second, growth that is based on a rise in demand and commodity prices, which thus favours the greater dynamism of natural resource-intensive sectors, requires lower investment rates, which moreover reproduces sectoral imbalances in the economy and adds to external vulnerability. 21 However, it is true that the kind of growth seen in the 1990s is not of this type. Therefore, we must take into account the appreciation of the real exchange rate, which has helped to raise the productivity of capital by lowering the cost of imports (Morandi, 2005) .
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In addition, the slowdown in the accumulation process implies that equipment goods are not renewed, so part of the investment does not materialise in increased capital stock.
23
In other words, an increase in depreciation in relation to the gross stock of capital is observed, which rises over the 1980s from 30 per cent (the average until 1980) to 38 per cent, the figure for the following years. Moreover, and in relation to this last point, the adoption of new information and communication technologies (ICT) leads to increases in both labour and capital productivity, with lower investment in the stock of capital, especially when referring to organisational transformations in companies (Marquetti, 2012a) , but the counter effect is greater depreciation of these assets.
Thus, the rate of accumulation is influenced by fluctuations in the investment effort and relative investment, but structurally, in terms of its long-term trend, it mainly reflects the evolution of the rate of profit, which is explained, in turn, by the productivity of capital (see also Marquetti, Filho and Lautert, 2010) .
CONCLUSIONS
To recapitulate, in this section we present a summary of the evolution of the most significant variables in the analysis carried out, in this case looking at the dynamics of GDP over a period.
21 On this issue, we refer to studies such as that of Dalum, Laursen and Verspagen (1999) or Cimoli et al (2005) , who point out that the productive sectors do not play the same role and do not contribute equally to the dynamics of the productivity and economic growth of a country. 22 Indeed, between 1989 and 1998, the share of imported machinery and equipment increased from 9 per cent, a very low figure in historical terms, to 40 per cent in 2000 (IBGE, 2003) . 23 It is the cause given by Feu (2004) . While GDP grows less, capital productivity may increase. Gaulard (2010) agrees, while the OECD (2007) says that it has increased the elasticity of labour in GDP, from 0.4 to 1.2 between 1992-6 and 2000-4, the largest rise in emerging countries (BRIC), increasing the use of labour with respect to fixed capital. mild recession in the mid-1960s), and is led by the accumulation of capital. This is reflected first in an increase in both the stock of capital, growing faster than GDP, as well as the mechanisation of the production process (K/L), exceeding 6 per cent per year; and second, in the resulting expansion of labour productivity (4 per cent) and the generation of a surplus (8 per cent). The limited productive development however leads to both a sharp drop in capital productivity and a relative increase in the price of capital, which in turn pushes down the rate of profit. The exception is the period of the 'Brazilian miracle ' (1968-73) , during which labour productivity grew on average more than the K/L ratio (7.72 Vs 5.83 AVR), the rate of increase of P K /P Y slowed (0.20 per cent), and the AVR of the capital stock was around 10 per cent. Consequently, PK grew at 1.68 per cent on average, and the profit share rose from 55 to 60 per cent, implying that profitability increased to 3.02 AVR, from 31.2 to 37.5 per cent. This situation is, however, highly unusual in Brazil.
The decrease in profitability continued until the late 1980s and in 1992 it began what was to be a substantial recovery, although also a partial one from a long-term perspective. This increase was mainly limited to the period 1992-7, when it reached 10
per cent per year. It should be noted that the rise in the rate of profit does not imply the start of a sustained path of accumulation (ΔK/K), as it fluctuates from around 4 to 6 per cent, compared to over 10 per cent in the previous period. That is, representing a fall of nearly three quarters of this rate between 1950 and 1992. This evolution is due to the very specific features of the neoliberal period that started in the 1990s: an increase in This apparent paradox is explained by a sectoral shift to the detriment of the manufacturing industry, further associated with the accumulation of capital, which has favoured the re-primarisation of the economic structure (and its consequent external integration), together with the use of technological innovations that do not require a major expansion of the capital stock. But as the increase in the surplus generation capacity is the key to reducing external dependence and vulnerability, the role of industries with greater technological intensity turns out to be central. This is because industry has traditionally been the decisive vehicle for technological diffusion, and in addition, it stands out for the high degree of externalities it has with other segments of the economy. Therefore, the mechanisms developed to drive up profitability are associated with a serious weakness in capital accumulation, which explains the lower economic growth rate and the higher volatility during the period.
In short, and in general terms, it can be argued that the fall in the rate of accumulation is explained by the evolution of profitability, which in turn is largely determined by the extraordinary fall in capital productivity. This in turn, as was explained, is conditioned by the role of Brazil in the global capitalist system, reflected in the productive efficiency of investment and the price ratio, specific aspects of underdeveloped social formations.
